ABSTRACT: In this paper, the modification of Nd to hypereutectic Al-20Si alloy was studied, and the effects of Cu on the microstructures and mechanical properties of the modified Al-20Si alloy were investigated. The results showed that the primary Si transformed from irregular morphology to fine polyhedral morphology, and the morphology of eutectic Si transformed from acicular/ lamellar to short-rod and point like after modification. Compared with Al-20Si alloy, the tensile strength of Al-20Si-0.3Nd increased by 22.8%, and the elongation increased by 127.8%. The strengthening phase CuAl2 appeared in the Cu-containing Al-20Si-0.3Nd alloy; as a result, the mechanical properties of Al-20Si-0.3Nd-Cu alloy were improved. Compared with Al-20Si alloy, the tensile strength of Al-20Si-0.3Nd-2.0Cu alloy increases by 39.5%, and the elongation doesn't decrease.
INTRODUCTION
Hypereutectic Al-Si alloy has been widely applied in automobiles, aviation, and containers because of the excellent properties such as low density, good wear resistance, and low coefficient of thermal expansion. However, with the addition of Si content, the massive primary Si and eutectic Si in hypereutectic Al-Si alloy can split the matrix and reduce the mechanical properties of alloy. The grain morphology of various phases in Al-Si alloy influences the mechanical properties. Finding the method to enhance mechanical properties of the alloy is important.
Recently, it has been reported that the rare earth element can modify both primary Si and eutectic Si, and Yi et al. found that RE could improve the mechanical properties of the hypereutectic Al-Si alloy. Besides, the alloying treatment was another approach to enhance the mechanical properties of the Al-Si alloy.
In this study, the modification of Nd to the hypereutectic Al-20Si alloy was studied, and effects of the addition of Cu on the microstructure and mechanical properties of the modified alloy (Al-20Si-0.3Nd) was investigated.
EXPERIMENTAL

Materials
The raw materials, such as Al (99.7%), Si (99.4%), Cu (99.9%) and Nd (99.5%), supplied by Shenyang Boyu Technology Co., Ltd were used in this study.
Experimental methods
The experimental alloys were prepared by melting Al and Si in a graphite crucible. After melting of the mixture of Al and Si at 850 ºC and holding for 20 min, the element Cu and Nd was added into the melt and held the melt for 30min at 850 °C, and C6Cl6 was added into the melt to degasify for 6min. After that, the alloy was poured into an iron mould with length of 150mm and inner diameter of 15mm. The modified ingot was obtained. The samples without Nd or Cu were obtained under the same process.
The microstructures of the alloys were investigated with optical microscopy after the samples were prepared as the standard metallographic procedures. Phase analysis of the Cu-containing samples was conducted by using X-ray diffraction (XRD). The tensile strength tests were tested with standard samples for mechanical properties on microcomputer control electron universal testing machine (AG-X). The improvement was mainly attributed to the change of morphology, and size of primary Si and eutectic Si, as well as the appearance of CuAl2 strengthening phase. 
